- 00535410
Date: 17 May 2000
To: Bechte! Hanford, Inc. {technical representative)
From: TechLaw, Inc.
Project: 100-D Areas - Full Protocol - Waste Site 100-D-52
Subject: Radiochemistry - Data Package No. HO790-TR {SDG No. HO790)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
HO790-TR which was prepared by ThermoRetec (TR). A list of samples validated
along with the analyses reported and the requested analytes is provided in the
following table.

BOXPT2 3/21/00 Soil C See note 1
BOXPT3  [°  3/21/00 Soil C See note 1 “
BOXPT4 3/21/00 Soil c See note 1 1
BOXPTS 3/21/00 Soil c Ses note 1
BOXPTE 3/21/00 Soil c See note 1
BOXPT? 3/_2__1_1_00 Soil C See note 1

1 - Gamma spectroscopy; alpha spectroscopy (isotopic uranium, isotapic plutonium and americium-
241); total strontium.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan {DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
beiow: '

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custady Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES
¢ Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months.

All holding times were acceptable.

* Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to Jaboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results fess than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample resuits below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable although the TDL was exceeded for uranium-
233, uranium-235(aspec), uranium-238(aspec), plutonium-238 and uranium-
238(gea).

Equipment Blapks

One equipment blank (BOXPT4) was submitted for analysis. Uranium-
233(aspec), uranium-238(aspec), potassium-40, radium-226, radium-228,
thorium-228 and thorium-232 were detected in the equipment blank. All other
equipment blank results were acceptable although the TDL was exceeded for
uranium-235(aspec), pltutonium-238 and uranium-238(gea).

¢ Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
+ 3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
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20% to 105%. Spike sampie results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sampie. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
replicate activities are greater than five times the CRDL and the RPD is less than
30 percent, the results are acceptable, If either activities are less then five
times the CRDL, a control limit of less than or equal to two times the CRDL is
used for soil samples and less than or equal to the CRDL for water samples. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equa!l to the CRDL for water samples and less than or
equal to two times the CRDL for soil samples. [f the RPD is outside the
applicable control limit, assaociated results are qualified as estimated detects or
estimated non-detects.

All duplicate resuits were acceptable.
Field Dupli S I

One sample duplicate pair (BOXPT2/BOXPT3) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
All field duplicate results were acceptable.

Detection Levals

Reported analytical detection levels for undetected analytes are compared
against the 100 Area Remedial Action Sampling and Analysis Plan target
detection limits {TDLs) or the contract specified MDA if no TDL was specified,
to ensure that laboratory detection levels meet the required criteria. The
following analytes were reported above their TDL: Uranium-235{aspec) and
uranium-238(gea) in all samples; plutonium-238 in samples BOXPT4 and
BOXPT6; americium-241(aspec) and europium-155 in all samples except
BOXPT4; europium-154 and uranium-235(gea} in all sampes except BOXPT4 and
BOXPT7Z7; and americium-241(gea) in samples BOXPT3 and BOXPT6. Under the
BH! statement of work, no qualifcation is required. All other reported

laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA. :
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¢ Completeness
Data Package No. HO790 (SDG No. HO790) was submitted for validation and
verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following analytes were reported above their TDL: Uranium-235(aspec) and
uranium-238{gea) in all samples; plutonium-238 in sampies BOXPT4 and BOXPTS;
americium-241{aspec) and europium-155 in all samples except BOXPT4; europium-
154 and uranium-235(gea) in all sampes except BOXPT4 and BOXPT7; and
americium-241(geaj in samples BOXPT3 and BOXPT6&. Under the BHI statement of
waork, no qualifcation is required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997,

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

~ Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the {aboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO790 REVIEWER: | DATE: 6/17/00 PAGE_1 OF_1_
L TLI

{ COMMENTS: No qualifiers assigned. “
L: COMPOUND QUALIFIER | SAMPLES AFFECTED{ REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY: ANALYSIS, SOIL MATRIX, (PCi/G}

[Project; BEGHTEL-HANFORD

Page_ 1 of _1

Laboratory: TNU
Casa }spa; Horso
Sampts Number BOXPT2 BOXPT3 BOXPT4 | BOXPTS BOXPTS BOXPT?
Location Al Al A1 A2 A3 Ad
Remarks Duplicate £. Blank
Sample Date 3/24/00 3/21100 3/21/00 _ {3/21/00 321700 | 3/21/00
Radiochemistry CROL [Resit [ [Rasuit  Jo [Rewm  Jo [Resn Result Result Result
I strontium ftotal) 1| -ootalu | -0o22lu | ocaslu | -0.029 -0.025 0,012
|uranieam-233 0.1] o0.447 0.506 0.326 0.317 0.345 0.450
[uranium-238 01| o.o88{y 0.018[u 0.020u 0.081 0.060 0
|uranivm-238 0.1] 0.391 0.553 0.228 0.267 0.321 0.430
[Prertonium-233 01| -o.013ju oflu | -o.008lu 0 6.007 0.023
Plutonim-239/40 0.1 oy =-0.007|U -0.008|U 0.008 0.007 -0.008
Americium-241 01| -0.027|y 0.035jU o.020lu | -0.027 0,036 0.044
{Potsssium-46 .50 11.0 3.13 8.00 8.55 8.91
Cobeit 60 0,08 Uy ujy Uy u [F] u
Casiten 137 0.08 vy 0.065 ulu u 0.034 u
Redum-226 0.354 0.265 0.183 0.285 0.235 0.302
Radium-228 0.545 0.826 0,246 0.488 0.493 0.432
|Europium 152 0.1 ulu 0.363 ulu u u v
|Exsropium 154 0.1 uju ulu vju U u u
Europlum 155 0.05 ulu ulv uju u u U
Thorun-222 0.461 0.583 0.240 0.443 0.431 0.402
Therum-232 0.545 0.625 0.248 0.488 0.493 0.432
Uranium-235 [GEA 0.1 uly uju mm U u u
[rsranium-238 (GEA) 0.1 uju uju i u U u
241 |QEA) 0.1 ulu ulu ulu u v u




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0730
R003141-01

DATA SHEET

BOXPT2

SDG 7378 Client/Case no Hanford

SDG _HO0730

Contact Melissa C. Mannion Contract TRE-SBB-207925

Lab sample id R003141-01 Client sample id BOXPT2

Dept sample id 7378-001

Location/Matrix 100-D Area (100-D-52) SOLID

Received 03/22/00 Collected 03/21/00 14:20

% solids _97.3 Custody/SAF No B99-005-097 B99-00S

RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pci/g  (COUNT) pCi/g pCi/g FIERS  TEST
Total Strontium SR-RAD -0.016 0.12 0.16 1.0 v SR
Uranium 233 U-233/234 0.447 0.19 0.14 1.0 J U
Uranium 23% 15117-96-1 0.068 0.090 0.17 1.0 u 4]
Uranium 238 U-238 0,391 0.19 0.14 1.0 J U
Plutonium 238 13981-16-3 -0.013 0.038 0.086 1.0 u PU
Plutonium 239/240 PU-239/240 0 0.013 0.049 1.0 u PU
americium 241 ' 14596-10-2 -0.027 0.081 0.17 1.0 U AM
potassium 40 13966-00-2 9.50 0.77 0.32 GAM
Cobalt 60 10198-40-0 u 0.044 0.050 U GAM
Cesium 137 10045-97-3 U : 0.040 0.10 u GAM
Radium 226 13982-63-3 0.354 0.079 0.076 0.10 GAM
Radium 228 15262-20-1 0.545 0.17 0.17 0.20 GAM
Europium 152 14683-23-9 u 0.099 0.10 u GAM
Europium 154 15585-10-1 U 0.16 0.10 U GAM
Europium 155 14391-16-3 U 0.071 0.10 U GAM
Thorium 228 14274-82-9 0.461 0.043 0.042 GAM
Thorium 232 TH-232 0.545 0.17 0.17 GAM
Uranium 235 15117-96-1 u 0.12 U GAM
Uranium 238 U-238 o4 5.8 o GAM
Americium 241 14596-10-2 11} 0.045 1.0 o GAM

T

100 D Areas -

DATA SHEETS

Full Protocol

5}/7/0"

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 04/11/00
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RO03141-~

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0790

02 BOXPT3
DATA SHEET

SDG 7378 Client/Case no Hanford SDG _H0790
Contact Melissa C. Mannion Contract TRB-SBB-207925
lab sample id R003141-02 Client sample id BOXPT3
Pept sample id 7376-002 Location/Matrix 100-D Area (100-D-52) SOLID
Received 03/23/00 Collected 03/21/00 14:25
% solids _96.5 Custody/SAF No B99-005-097 B99-005
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCli/g  (COUNT) pCi/g pCi/g FIERS TEST
Total Strontium SR-RAD -0.022 0.11 0.15 1.0 U SR
Uranium 233 U-233/334 - 0.506 0.19 6.12 1.0 J 1
Uranium 235 15117-96-1 0.019 0.038 0.15 1.0 1] U
Uranium 238 U-238 0.553 0.19 0.12 1.0 J U
Plutonium 238 13981-16-3 0 0.042 0.087 1.0 U PU
Plutonium 239/240 PU-239/240 -0.007 0.014 0.054 1.0 4] PU
Americium 241 14596-10-2 0.035 0.071 0.12 1.0 L+ AM
Potassium 40 13966-00-2 11.0 0.92 0.238 GAM
Cobalt €0 10198-40-0 U 0.046 0.050 U GAM
Cesium 137 10045-97-3 0.065 0.041 0.049 0.10 J GAM
Radium 226 13982-63-3 0.365 0.078 0.080 0.10 GAM
Radium 228 15262-20-1 0.625 0.19 0.20 0.20 . GAM
Buropium 152 14683-23-9 0.363 0.082 0.098 0.10 GAM
Europium 154 15585-10-1 u —0.17 0.10 U GAM
Europjum 155 14391-16-3 U 0,12 0.10 u GAM
Thorium 228 14274-82-9 0.563 0.050 0.054 GAM
Thorium 232 TH-232 0.625 0.19 0.20 . GAM
Uranium 235 15117-96-1 1+ 0.16 U GAM
Uranium 238 U-2218 U 5.3 u GAM
Americium 241 14596-10-2 u 0.16 1.0 3 ¢ GAM

”

100 D Areas - Full Protocol

DATA SHEETS

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06°
Page 12

Report date 04/11/00
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RO03141-03

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0790

DATA SHEET

BOXPT4

SDG 7378
Contact Melissa C. Mannion

Lab sample id R003141-03
Dept sample id 7378-003

Client/Case no Hanford

SDG_H0790

.Contract TRB-SBB-207925

Client sample id BOXPT4

Location/Matrix 100-D Area (100-D-52) SOLID
Received 03/23/00 Collected 03/21/00 14:35
% solids _%9.9 Custody/SAF No B99-005-097 B99-005
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCl/g-  (COUNT) pCi/g pci/g FIERS TEST
Total Strontium SR-RAD -0.038 0.13 0.18 1.0 U SR
Uranium 233 U-233/234 0.326 0.16 0.12 1.0 J U
Uranium 23S 15117-96-1 0.020 0.039 0.15 1.0 i) u
Uranium 238 U-238 0.228 0.13 0.12 1.0 J u
Plutonium 238 13981-16-3 -0.008 0.050 0.11 1.0 U PU
Plutonium 239/240 PU-239/240 -0,008 0.033 0.080 1.0 U PU
Americium 241 14596-10-2 0.020 0.026 0.050 1.0 U AM
Potassium 40 13966-00-2 3.13 0.29 0.12 GAM
Cobalt 60 10158-40-0 U 0,015 0.050 U GAM
Cegium 137 10045-97-3 U 0.016 0.0 g GAM
Radium 226 13982-63-3 0.183 0.034 0.03S8 0.10 GAM
Radium 228 15262-20-1 0.246 0.077 0.077 0.20 GAM
Europium 152 14683-21-9 u 0.043 0.10 U GAM
Europium 154 15585-10-1 u 0.048 0.10 U GAM
Burcpium 155 14391-16-13 U 0.043 0.10 U GAM
Thorium 228 14274-82~-9 0.240 0.021 0.019 GAM
Thorium 232 TH-232 0.246 0.077 0.077 GAM
Uranium 235 15117-96-1 U 0.070 u GAM
Uranium 238 U-238 o4 2.1 U GAM
Americium 241 14596-10-2 U 0.065 1.0 u GAM
1
100 D Areas - Full Protocol JLWC—
shl*
Lab id TMANC
Protocol Hanford
DATA SHEETS Version Ver 1.0

Page 3 Form DVD-D

SUMMARY DATA SBCTION Version 3,06

Page 13
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Report date

04/11/00




RO03141-04

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0730

BOXPTS
DATA SHEET
SDpG 7378 Client/Case no Hanford SDG _H07%30

Contact Melissa €. Mannion Contract TRB-SBB-20792%5
Lakh sample id R003141-04 Client sample id BOXPTS
Dept sample id 7378-004 Location/Matrix 100-D Area (100-D-52) SOLID

Received 03/23/00 Collected 03/21/00 14:490

¥ solids _97.3 Custody/SAF No B9%9-005-097 B99-005

RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g - (COUNT) pCi/g’ pCi/g FIERS TEST
Total Strontium SR-RAD -0,029 0.10 0.14 1.0 U SR
Uranium 233 U-233/234 €.317 0.14 0.13 1.0 J U
Uranium 235 15117-96-1 0.061 0.081 0,15 1.0 U U
Uranium 238 U-238 0.267 0.14 0.13 1.0 J U
Plutonium 2238 13581-16-3 0 0.037 0.083 1.0 u PU
Plutonium 239/240 PU-239/240 0.006 0.025 0.048 1.0 U PU
Americium 241 14596-10-2 -0.027 0.082 0.17 1.0 u AM
Potassium 40 13966-00-2 8.00 0.75 0.37 GAM
Cobalt 60 10198-40-0 U 0.044 0.050 U GAM
Cegium 137 10045-97-3 u 0.038 0.10 U GAM
Radium 226 139%82-63-3 0.285 0.066 0.064 0.10 GAM
Radium 228 15262-20-1 0.488 0.15 0.13 0.20 GAM
Buropium 152 14683-23-9 U 0.084 0.10 U GAM
Eurcopium 154 15585-10-1 U 0.13 0.10 u GAM
Buropium 155 143%1-16-3 u 0.062 0.10 u GAM
Thorium 228 14274-82-9 0.443 0.054 0.055 GAM
Thorium 232 TH-232 0.488 0.15 0.13 GAM
Uranium 23S 15117-96-1 U 0.11 U GAM
Uranium 238 U-238 U 5.0 g GAM
Americium 241 145%6-10-2 U 0.041 1.0 1) GAM
'

100 D Areas - Full Protocol

DATA SHEETS
Page 4
SUMMARY DATA SECTION
Page 14

000014

jrafee

Lab id TMANC
Protocol Hanford

Version Ver

Form DVD-DS
Version 3.06 )
Report date 04/11/00
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO7%0

RO03141-05 BOXPTé6

DATA SHEET

Lab sample id R003141-0%
Pept sample id 7378-005

SDG 1378

Client/Case no Hanford SDG _HO730

Contact Melissa C. Mannion Contract TRB-SBE-207925

Client sample id BOXPT6

Location/Matrix 100-D Area (100-D-52} SOLID
Received 03/23/00 Collected 03/21/00 14:45
¥ solids _91.3 Custody/SAF No B99-005-097 B99-005
’
RESULT 20 BRR MDA RDL QUALI-

ANALYTE CAS NO pCi/g . (COUNT) pci/g pci/g FIERS  TEST
Total Strontium SR-RAD -0.025 0.096 0.14 1.0 U SR
Uranium 233 U-233/234 0.345 0,20 0.19 1.0 J U
Uranium 235 15117-96-1 0,060 0.060 0.23 1.0 ] U
Uranium 238 U-238 0.321 0.20 0.19 1.0 J U
Plutonium 238 13981-16-3 0.007 0.058 0.12 1.0 L4 § PU
Plutonium 239/240 PU-239/240 0.007 0.044 0.081 1.0 o PU
Americium 241 14596-10-2 0,036 0.072 0.14 1.0 a AM
Potagsium 40 13966-00-2 8.55 0.72 0.27 GAM
Cobalt 60 10188-40-0 u 0.040 0.050 [ § GAM
Cesium 137 10045-97-3 0.034 0.027 0,032 0.10 J GAM
Radium 22§ 13982-63-23 0.235 0.076 0.089 0.10 GAM
Radium 228 15262-20-1 0.493 0.17 0.17 0.20 GAM
Europium 152 14683-23~-9 U 0.089 0.10 U GAM
Eurcpium 154 15585-10-1 U 0.13 0.10 V) GAM
Europium 155 14391-16-3 u 0.097 g.10 U GAM
Thorium 228 14274-82-9 0.431 0.040 0.041 GAM
Thorium 232 TH-232 0.493 0.17 0.17 GAM
Uranium 235 15117-96-1 U 0.13 u GAM .
Uranium 238 U-23s U 4.7 U GAM
Americium 241 14596-10-2 U 0.12 1.0 U GAM

100 D Areas -

DATA SHEETS

Page S

Full Protocol

SUMMARY DATA SECTION

Page 15

(7/°°

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3,06 °

Report date 04/11/00
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R0O03141-06

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO790

DATA SHEET

BOXPT?

SDG 72178

Client/Case no

Hanford

SDG _HO790

Contact Melissa C. Mannion Contract TRB-SBB-207925
Lab sample id R003141-06 Client sample id BOXPT7
Dept sample id 7378-006 Location/Matrix 100-D Area (100-D-52) SOLID

Received 03/23/00 Collected 03/21/00 14:50

% solids _97.4 Custody/SAF No B9§-005-097 B99-005

RESULT 2¢ ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/g. {COUNT) pCi/g pci/g FIERS TEST
Total Strontium SR-RAD -0,012 0.083 0.11 1.0 u SR
Uranium 233 U-233/234 0.450 0.21 0.16 1.0 J 1o
Uranium 235 15117-96-1 Q 0.050 0.19 1.0 u U
Uranium 238 U-238 0.430 0.21 0.16 1.0 J U
Plutonium 238 13981-16-3 0.023 0.061 0.1l0 1.0 U PU
Plutonium 239/240 PU-219/240 -0.008 0.015 0.058 1.0 U PU
Americium 241 14596-10-2 0.044 0.088 0.18 1.0 U AM
Potassium 40 13966-00-2 8.31 0.45 0.18 GAM
Cobalt 60 10198-40-0 U 0.022 0.050 U GAM
Cesium 137 10045-97-3 1) 0.019 0.10 U GAM
Radium 226 13982-63-3 0.302 0.039 0.035 0.10 GAM
Radium 228 15262-20-1 0.432 0.078 0.07% 0.20 GAM
Europium 152 14683-23-9 v 0.050 0.10 U GAM
Buropium 154 15585-10-1 o 0.070 0.10 u GAM
Europium 155 14391-16-3 U 0.054 0.10 u GAM
Thorium 228 14274-82-9 0.402 0.026 0.024 GAM
Thorium 232 TH-232 0.432 0.078 0.075 GAM
Uranium 235 15117-96-1 U 0,084 ¢} GAM
Uranium 238 U-238 U 2.6 U GAM
Americium 241 14596-10-2 U 0.075 1.0 U GAM

100 D Areas - Full Protocol

DATA SHEETS

Page 6

SUMMARY DATA SECTION

Page 16

000016

5}{’)/0“’

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06 -
Report date 04/11/00




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Retec Bechtel Hanford Inc.
W.0. No. R0-03-141-7378 SDG HO790

Case Narrative Iﬂ;e 1of1

1.0 GENERAL

Bechtel Hanford In¢. (BHI) Sample Delivery Group H0790 is composed of six solid (soil}
samples designated under SAF No. B99-005 with a Project Designation of. 100 D
Areas - Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the TNU Sample Receipt Checklist. The results were
transmitted to BHI via e-Fax on April 7" and 11", 2000.

2.0 ANALYSIS NOTES

21  Total Strontium Analyses
No problems were encountered during the course of the analyses.
2.2 Isotopic Uranium Analyses

The LSC percent recovery for U-238 was 123%; it was within the three-sigma
limits of 75 to 125% and within BHI's protocol limits of 70 to 130%. No other
problems were encountered during the course of the analyses. :

2.3 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses,
24  Americium-241 Analyses '

No problems were encountered during the course of the analyses.
2.5 Gamma Spec Analyses

No problems were encountered during the course of the analyses.
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3&;.60 .‘ao "'lut '9:100 O‘?m Rast 398 ool
Duer!'mc DS=Drem Sobid
) DO <) ." ,?_"M il E.L;Erl.hﬁ
Deie/The cceived By 4 Daie/Time 2 “# m
d"’" ) )3 .1.:_. AY ; Pl A an F A x E o
DateTise ccived By e @D X-Ouw
fﬂdimlwl!r Dete/Tane ' ll:zlvd By [ :
LABORATGORY | Received By Tide Date/Time
* SECTION _—
FINAL SAMPLE | Disposs) Method Disposed By Date/Time
DISPOSITION i
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Bechtel Hanford Ine, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-005-097 (Pase 2 of 1
" KeowCovyil C R Ketkow Shaes . |mams o [ pecote 8K ““1';“]’;"““"’
ays
roject Designatio Sampling Location SAF No.
100 D Areas - Ful Protocol Wwpamaonsy  HOT740 (7378 B99-005 Air Quality []
Ice Chest N - . Field Logbook N COA Method of Shipment ‘
mﬁjchq ‘07{ Elfll';.gM > ROOD522600 :
Shipped To ) Offsite Property No. BIl of Lading/Air Bill No.
TMAREGRA YA/~ 3-3)-00 . : ?;90775.; - ‘4' @Q
POSSIBLE SAMPLE 1
- p ton : Nans
' Type of Contalner F ‘:”4
1 No. of Contalner(s) ! i
Special Handling and/or Storage Velome T
. = = [ So0 e (1}1a M T
Q . Special e e
o SAMPLE ANALYSIS Tonuctoms T
-
™
o _—
Sample No, Matrix * Sample Date Sample Time
Y il Sol 331 -00 | 14sD X : R’okic 3
CIIAIN OF POSSESSION SIg;uPrlnl N_‘nmu SPECIAL INSTRUCTIONS . Matrix ¢
, (1) Gamma Specirascopy {Cesiuse-137, Cobalt-60, Burogiom-152, Encoglum-154, Earoptus-155); | sacgemen
sotopic Plutonkum; Isotopic Ursnium; Amesichom.241; Strootiua-$9,90 — Tolal S¢ o tond
- lR-Mictals HoA-{Enpcrirasc)-{Batium :‘....u._;_‘- ) . S-;ﬁl::.
pele 2ot & D e
. A=Al
DSaDvum Solde
DL =Dram Llquids
T=Timus
Wi-Wips
Lotieuid
VeVepoatian

LABORATORY

Reccived By

Title Date/Time
SECTION _
FINAL SAMPLE | Disposal Method " Disposcd By Dato/Time
DISPOSITION |- A

BHI-EE-011 (10/99)




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

SAMPLES/MATRIX 4|

1 VALIDATION A B c D
LEVEL:
PROJECT: JOOD 00D - 52 .| DATA PACKAGE: Heq1o
VALIDATOR: 17 ( LAB: R ecAA- DATE: “[/ 2 (e
CASE: SDG: 150
ANALYSES PERFORMED
Strontium-80 O Technetium- \
m. [ -, [P,
I Totsl Uranium O Redium-22 O Tritium Q .

(ROYPT2  {oXPT3 &oﬁw BOXPTS Cng’m’o Boi?Ty

1. Completeness . .. .. ... ... et e e e e e e oo ON/A
Technical verification forms present? . . . . . « « « « « « . Yes No
Comments:
?

20 Initia]ca]ibration-..-ao.-c-.oococcn-ooc- N/A
Instruments/detectors calibrated within

one year of sample analysis? . . . ..+ ........Yes No N/A
Initial calibration acceptable? . . . . . . . ... ..+ ..Yes No N/A
Standards NIST traceable? . . . . . . . ¢« ¢ e v ¢ e s+ ..Yes No N/A
Standards Expired? . . ... .. ... .. ... ... ..Yes No N/A

Comments:

o
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WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration

Calibration checked within one week of sample analysis?

Calibration check acceptable? . . « « « ¢« « « -
Calibration check standards NIST traceable? . .
Calibration check standards expired? . .. . .

Comments:

-

@ & & «

. Yes
. « Yes
. » Yes
« « Yes

No?; N/A

No
No
No

N/A
N/A
N/A

4.81&“'(5-...--..'.--..--

Method blank analyzed? .. .. ..
Method blank results acceptable? . . . .
Analytes detected in method blank? . . . .
Field blank(s) analyzed? .. ... ...
Field blank results acceptable? . . . . .
Analytes detected in field blank(s)? . .
Transcription/Calculation Errors? . . .

e e ... ONA

oy

-

No

(yes) Mo N/A
. ey

N/A

.. Y N/A

XC

...... Yes
Commentss_(233 | UZ&%(A»-C\ \r_uo RA zzﬂ/zgj.ﬁ\ “p_zs{:_;a

'::

No -

N/A
N/A

R

5. Matrix Spikes . . . . .. ...

- Y

Matrix spike analyzed? . . . .4 ... ..o v v ve..Yes No N/A
Spike recoveries acceptable? . .. ... ... .... Yes No N/A
Spike source traceable? . . . ... ... ... .......Yes No N/A
Spike source expired? . . . . . . . .. ¢4 et et ... .Yes No N/A
Transcription/Calculation Errors? . . . . . . ... .....Yes No N/A
Comments:

000023
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . .

LCS analyzed? . . . . . . . . . . .
LCS recoveries acceptable? . . ..
LCS traceable? . v v v o 44 . ..
Transcription/Calculation Errors? .

Comments:

P s § 7/

5

-.....-o-...-ves
OQlto.-.Ioooo.Yes

No
No
No
No

N/A
N/A

7. Chemical Recovery . . . « « . .

Chemical carrfer added? . . . . . .

- Chemical recovery acceptable? . . .

Chemical carrier traceable? . . . .
Chemical carrier expired? . . . . .
Transcription/Calculation errors? .

Comments:

P w 1 7/

N/A
N

8. Duplicates .. ... ... ..

Duplicates Analyzed? ... .. ..
RPD Values Acceptable? . . . . .

Transcription/Calculation Errors? . . « . . « « . .

Comments:
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WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . .. ..

Field duplicate sample(s) analyzed? . .
Field duplicate RPD values acceptable?
Field split sample(s) analyzed? . . . .
Field split RPD values acceptable? . . .
Performance audit sample(s) analyzed? . .

Performance audit sample results acceptable?

e ee... ONA

. e« .« dYes) No N/A
I (5 @N/A

v e .. Yes (o

e o 2+ s« Yes Nodé:
......Yes@ N/A
P { No@

Comments: V) 238 (Asp-) = YD,

10. Holding Times
Are sample holding times acceptable?

Comments:

11. Results and Detection Limits (Levels D & E)

Results reported for all required sample analyses?

Results supported in raw data? . . .
Results Acceptable? . . . . . . .« o e

Transcription/Calculation errors? . . . . .

MDA's meet required detection Timits?

Transcription/calculation EITOFS? v v v e v v v e e v v u .. Yes " No @

Comments:

000025
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0790

RO03141-08 ’ Method Blank
METHOD BLANK
S§DG 7378 Client/Case no Hanford SDG _H0790
Contact Melissa €. Mannion Contract TRE-SBB-207925
Lab sample id R0033141-08 Client sample id Method Blank
Dept sample id 7378-008 Material/Matrix SOLID
SAF No B99-00S
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pci/g  (COUNT) pCi/g pCi/g FIERS TREST
Total Strontium SR~-RAD -0.02% 0.12 0.16 1.0 U SR
Uranium 233 0-233/234 -0.020 0.039 0.15 1.0 3] u
Uranium 235 15117-96-1 0 0.047 0.18 1.0 4 U
Uranium 238 U-238 0 0.0239 0.15 1.0 u 4
Plutonium 238 13981-16-3 0.008 0.063 0.11 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.031 0.075 1.0 U PU
Americium 241 14596-10-2 0.042 0.056 0.08B6 1.0 v AM
Potassium 40 13966-00-2 U 0.20 . O GAM
Cobalt 60 10198-40-0 U 0.032 0.050 U GAM
Cesium 137 10045-97-1 U 0.019 0.10 U GAM
Radium 226 13982-63-3 1+ 0.036 0.10 U GAM
Radium 228 15262-20-1 g 0.086 0.20 U GAM
Europium 152 14683-23-9 g 0.044 0.10 U GAM
Buropium 154 15585-10-1 u 0.057 0.10 v . GAM
Europium 155 14391-16-3 U 0.025 0.10 U GAM
Thorium 228 14274-82-9 U 0.019 o) GAM
Thorium 232 TH-232 U 0.086 U GAM
Uranium 235 15117-96-1 U 0.049 U GAM
Uranium 238 U-238 1t 2.9 U GAM
Americium 241 14596-10-2 1) 0.016 1.0 u GAM

100 D Areas - Full Protocol’

QC-BLANK 33913

' METHOD BLANKS

Page 1

SUMMARY DATA SECTION

Page 8
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Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 1,06
Report date D4/11/00




ROCGA141-07

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO790

LAB CONTROL SAMPLE

Lab Control Sample

SDG 7378

Contact Melissa C. Mannion

Lab sample 1d RO02141-07
Dept sample id 7378-007

Client /Case ne Hanford
Case no TRB-SBR-207925

SDG HO790

Client sample id Lab Control Sample

Material/Matrix LID
SAF No Bgg-005

RESULT 3¢ ERR MDA RDL QUALI- ADDED 20 ERR REC 3¢ LMTS PROTOCOL
ANALYTE : pCi/g  (COUNT} pCi/g pci/g FIERS TEST pcCi/g pCi/g % (TOTAL] LIMITS
Total Strontium 11.8 0.5% 0.24 1.0 SR | 11.2 0.45 108 81-115 80-120
Uranium 233 11.1 1.3 0.60 1.0 u 9.28 0.37 120 76-124 80-120
Uranium 238 8.17 1.1 0.17 1.0 ‘g 7.54 0.30 108 76-124 80-120
Uranium 238 12.4 1.8 0.57 1.0 u 10.1 0.40 123 75-125 80-120
Flutonium 238 9.24 0.95 0.085 1.0 Py 9.98 0.40 93 83-117 80-120
Flutonium 239/240 10.2 1.0 0.053 3.0 FU 10.6 0.42 96 83-117 80-120
Americium 241 8.65 0,85 0.087 1.0 AM 9.58 0.38 90 84-116 80-120
Cobalt 60 0.347 0.036 0.022 ©.050 GAM | .0.303 0.012 114 €8-132 80-120
Cesium 137 0.379 0.031 0.026 0.10 GAM | 0.328 0.013 116 70-130 80-120

10¢ D Areas - Full Protocol

QC-1CS 33912

Y

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 9
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Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-LCS
Version ), 06
Report date 04/11/00




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0790

RO03141-02 BOXPT4
PUPLICATE
SDG 1378 Client/Case no Hanford SDG_H0790
Contact Melissa C. Mannion Cage no TRB-SBB-207925
DUPLICATE ORIGINAL

Lab sample id R003141-09 Lab sample id R003141-03 Client sample id BOXPT4
Dept sample id 7378-009 Dept sample id 7378-003 Location/Matrix 100-D Area (100-D-52) SOLID
Received 03/23/00 Collected 03/21/00 14:35
% solids _99.9 ‘ Custody/SAF No B9%-005-097 B99-005
L]
DUPLICATE 20 ERR MDA RDL QUALI~ ORIGINAL 20 ERR MDA QUALT- RPD 3¢ PROT
ANALYTE pCi/g  (COUNT} pci/g pCi/g PIERS TEST pci/g  (CounT) pCi/g FIERS %  TOT LIMIT
Total Strontium -0.061 0.14 0,18 1.0 o SR -0.038 0.13 0.18 u -
Uranium 233 0,325 0.17 0.13 1.0 J U 0.326 0.16 0.12 J ¢ 108
Uranium 235 0,021 0.041 0.18 1.0 o U 0.020 ¢.039 0.15 u -
Uranium 238 0.222 0.14 0.13 1.0 J U 0.228 ¢.13 . 0.12 J 3 128
Plutonium 238 0.024 0.032 0.061 1.0 u PO -0.008 0.050 0.11 u -
Plutonium 239/240 0.008 0.032 0,061 1.0 U PO =-0.008 0.033 0.080 14} -
Americium 241 0.012 0.049 0.082 1.0 u AM 0.020 0.026 0.050 u -
Potassium 40 3.07 0.33 0.16 aamM 3.13 0.29 g.12 2 k1]
Cobalt 60 U o.o018 0.050 T GAM u ¢.015 u -
Ceslum 137 v 0.018 g.10 [+ GAM u 0.014 U -
Radium 226 0.219 0.040 0.027 0.10 GAM 0.183 0.034 0.035 18 51
Radium 228 0.270 0.074 0,068 0.20 GAM 0.246 0.077 0.077 9 70
Buropium 152 1} 0.017 0.10 ] GAM 1) 0.043 [+} -
Buropium 154 u 0.056 0.10 s} b ] U 0.048 U -
Europium 155 L 0.04% 0.10 U GAM U 0.043 U -
Thorium 228 0.248 0.022 0.020 GAM D.240 0.021 0.019 3 a7
Thorium 232 0.270 0.074 0.068 GAM D.246 0.077 0.077 9 70
Uranium 235 g ¢.068 g GAM 1) 0.070 u -
Uranium 238 4] 1.7 U GAM o 2.1 e} -
Americium 241 L1} 0.067 1.0 ] GAM u 0.065 u -
2

100 D Areas - Full Protocol

QC-DUP#3 33914

DUPLICATES
Page 1

SUMMARY DATA SECTION

Page 10
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Lab id TMANC
Protocol Hanford
Version Ver 1.9
Form DVD-DUP
Version }.06
Report date 04/11/00




Date: 17 May 2000 .

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-D Areas - Full Protocol - Waste Site 100-D-52

Subject: Inorganics - Data Package No. HO790-RLN (SDG No. HO790)

INTRODUCTION

This memo presents the results of data validation on Data Package No. HO790-
RLN prepared by RECRA LabNet (RLN). A fist of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

BOXPT2 3/21/00 Soil

BOXPT3 3/21/00 Soil

Ses note 1

See note 1

BOXPT4 3/21/00 Soil
BOXPTH 3/21/00 Soil

See note 1

Sea note 1

GO |00 |0

BOXPT6 3/21/00 Soil See note 1

BOXPT7 3/21/00 Soil C See note 1
1-ICP metals by 6010B (barium, lead, and chromium); mercury by 7471A.

Data validation was conducted in accdrdance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below: '

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times
Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time

requirements are as follows: Soil samples must be analyzed within 30 days for
chromium VI.
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All holding times were acceptable.

Bianks
Preparation Blanks

At least one preparation blank, consisting of deionized distitled watet processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank
results, samples with digestate concentrations less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL)}, all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ™ and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". {f the sample resuits are greater than

ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.

Equipment Blanks

One equipment blank (BOXPT4) was submitted for analysis. Barium, chromium

and lead were detected in the equipment blank. All other equipment blank
resuits were acceptable.

Accuracy
Matrix Spil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fail within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
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for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

Precision
Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or pius or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate results were acceptable.
Field Dupli

One set of field duplicate samples (BOXPT2/BOXPT3} were submitted for
analysis. The resuits were compared using the same criteria as used for
laboratory duplicates. The RPDs for lead {32%) and chromium (33%) were
outside QC limits. Under the BHI statement of work, no qualification is
required. :

* Analytical Detaction Levels

Reported analytical detection levels are compared against the 100 Area Remedial

Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that taboratory detection levels meet the required criteria. All analytes met
the analyte specific TDL.

-

e Completeness

Data package No. HO790-RLN (SDG No. H0790) was submitted for validation and

verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
' the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes}.

N. - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications {i.e., usabie for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

= — —

SDG: HO790 REVIEWER: | DATE: 5/17/00 PAGE_1_OF_1_
' TLI

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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i

070000

INORGANIC ANALYSIS, SOLID MATRIX, MG/XG Page_1 of_1

Project: BECHTEL.HANFORD
Laboratory: RECRA LabNet
Case |8pG@: HO790
Sample Number ' BOXPT2 BOXPT3 BOXPT4 BOXPTE BOXPTB BOXPT7
Location Al Al Al A2 Al Ad
Remarks Duplicate E. Blank

" [Sample Dats 3/21/00 3/21/00 3/21/00 3/21/00 3/21/00 3/21/00
lmnios T:ﬁf"Lﬁ.Tm_ Result Q
Barium, total 59.7 59.1 0.97 63.9 54.2 50.0 ]
Chromium, total 0.5 5.3 7.4 0.22 3.5 4.7 3.8
Maroury, total 0.05 0.02 0.02] 0.02 0.02 0.02 0.02
Lead, tetsl 2 3.1 4.3 0.42 1.9 2.2 2.0




Recra LabNet - Lionville

IRORGANICS DATA SUNMARY REPORT 04/04/00

LIERT: TXD-RANTORD B99-0035
JORK CRDER: 10585-001-001-93939-00

IAMPLE SITE ID ARALYTE RESULT

(L L] SamesEEPANSANgEASERS SBEESESEwAmam

«001 BOXPT2 Barium, Total 59.7
Chromium, Total 5.3
Mercury, Total 0.02 u
Lesd, Total 3.1

-002 BOXPTY Parium, Total 59.1
Chremium, Total 7.4
Mercury, Total 0.02 u
Lead, Total 4.3

-003 BOXPTY Barium, Total 0.97
Chromium, Total 0.22
Mexcury, Total 0.02 u
Lead, Total 0.42

-004 BOXPTS Barium, Total) 0.9
Chromium, Total 3.5
Mexcuxry, Total 0.02 u
Lead, Total 3.9

=008 BOXPTE Barium, Total 84,2

' Chromium, Total 4.7

Mercury, Total 0.0 u
Lesd, Total T 2.2

-006 BOXPT? Barium, Total 50.0
Chromium, Total 3.8
Mercury, Total 0.02 u
Lesd, Total 2.¢

UNITS
MO/KQ
NG/KQ
we/KG
»a/Fa

na/xq
NG/%X0
»a/xa
wa/xa

Na/Xa
n /58
ua/xa
wa/va

NG /X0
Ma/xe
NG/KG
MO/FG

Ne/xa
¥o/¥a
Mo /%0
wa/xa

na/%0
na/xa
na/x%e
NG /K3

N

[oo

RECRA LOT #: 0003L77%

REPORTING
LINIT

sesagurReE

0.02

0.05

v o0.02

0.21

0.02
0.08
9.02
g.320

0.02
0.0
.02
0.320

0.02
0.08
¢.02
G.18

0.02
0.08
0.02
‘0.18

0.02
0.06
9.02
0.23

y

000011

DILUTION

FACTOR

mEEGanaw
1.0
1.0
1.0
1.0

i.¢
1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
L S ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report
Client : TNU-HANFORD B99-005 W.0.# : 10985-001-001-9999-00
RFW# : 0003L779 Date Received: 03-23-00
SDG/SAF¥ ; HOT90/B99-005

METALS CASE NARRATIVE '

1. This narrative covers the analyses of 6 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.
4, The cooler temperature has been recorded on the Chain of Custody.

S. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury). '

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical

Quantitation Limit (3X the IDL) or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
-+~ Inorganics Laboratory Control Standards Report.

10.  All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report. '

11, Al duplicate analyses were within the 20% Relative Percent Difference (RPD) control Limits.
Refer to the Inorganics Precision Report.

The results prescated in this repont relate onfy 1o the analytical testing and conditions of the samples st receipt snd during slonage. Allplpd'lluqacﬂnﬂqnlﬂll

ofthe aatyicl dta, Thekrs thia recrtshoukd anly be reproduced im ety of | 2 00 013 .
repart ety |

208 Welsh Pool Road » Lionville, PA 19341-1333 » (610) 280-3000 « Fax (610) 280-3041




12.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

"@odﬂ 6‘/‘ | O4-04-00

J. Michael Taylor . ' " ¢ Date
Vice President - :

Philadelphia Analytical Laboratory
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WHC-SD-EN-SPP-002, Rev. 2
JNORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B ( ¢ )

LEVEL: :

pROJECT: OO JooDs2 DATA PACKAGE: {0190

VALIDATOR: T L { e: {LeceA paTE: Y (2800

CASE: SDG: O 190

ANALYSES PERFORMED

D cLpace O CLPIGFAA O clPMg O CLP/Cyenide (m] a

SW-846/1CP 0 SW-B46/GFAA W—swm O SW-846 Jnl a
Cyenide

SAMPLES/MATRIX  Sy0,; |
RoyxPI 2 Ro¥WITY @oY PIH (JsoxPTS Rox PT6
Loy P17

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . .. ... Yes No @
Is a case narrative present? . . . . ¢ 4 4 4 4 4 e . . PP No R/A
Comments:

2. HOLDING TIMES ‘ ‘ -

Are sample holding times acceptable? . .. . ... .. ... . No N/A
Comments: ' '

2157 500 018



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

- 3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

 Were initial calibrations performed on all instruments? . . . . Yes No
Are initial calibrations acceptable? . .. .. ... ... .. Yes No
Are ICP interference checks acceptable? . . . . . . . .. .« .. Yes No
Were ICV and CCV checks performed on all instruments? . . . . . Yes No
Are ICV and CCV checks acceptable? . ...+ ¢ ¢ ¢ . ¢ ... .Yes No
Comments:

N/
N/A
N/A
N/

N/

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No

Are ICB and CCB results acceptable? . . « v 4 ¢ ¢ ¢ v ¢ o » « Yes No A
Were preparation blanks analyzed? . . . . . . . . .. .. .« +\YeS) No N/A
Are preparation blank results acceptable? . . . ... .. . .. (Yes No N/A
Were field/trip blanks analyzed? . ... .. .. c e s e e e @ " No  N/A
Are field/trip blank results acceptable? . .. ... .. ... Yes N/A
Comments: T\{" €N

5. ACCURACY

Were spike samples analyzed? . . ... ... .. . No N/A
Are spike sample recoveries acceptable? . . . . . . . . No N/A

Were laboratory control samples (LCS) analyzed? . . . ... .. Yes No
Are LCS recoveries acceptable? . . . . . .. ¢ ¢ .. . . Yes No
Comments:

4 ea;0000:19 |



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA YALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . . . . . . . . « « « 4

Are laboratory duplicate samples RPD values acceptable? . . .
Were ICP serial dilution samples analyzed? .
Are ICP serial dilution %D values acceptable? . . . . . . . .
Are field duplicate RPD values acceptable? - . . .. ... .. A
Are field split RPD values acceptable? .. ... ... ... .Yes No @
Comments:__ C Nromine = 3370 \ead 13?-7"

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . o« « Yes
Are analytical spike recoveries acceptable? . . ... . .. . . Yes
Was MSA performed as required? . . « « ¢« ¢ ¢ ¢ « < o« e« o« Yes

Are MSA resu]ts aCCEPtab]E? - » - L] - - - L] - L] L L] - L] 0.- - - Yes
Comments: '

‘8. REPORTED RESULTS AND DETECTION LIMITS :
Are results reported for all requested analyses? . ... . . L('Yes/ No N
Are all results supported in the raw data? . . .
Are results calculated proper1§? s e e e e e e s

DO resu]ts meet the CRDLS? . - - L] . L] - - L ] L ] - - L Y ] . - » ‘9 No /A
Comments: - '




Recra LabNet - Lionville

INORGARICS METHOD BLANX DATA EUMMANY FAGE 04/04/00

SLIKENT: TRU-HANFORD 2$5-005
4ORK ORDER: 10985-001-001-9999-00

SANPLE $ITE ID ANALYTE
s = 1 ----'--......-
ILANKL $SL1GTS-MB1 Barium, Total
Chromium, Total
Lead, Total
BLANK1 00C006-ND1 Mercury, Total

RECRA LOT #3 000IL7I7Y

REFORTING

RESULY UNITS  LINIT

¢.21  NG/KQ
0.17  MG/¥0
0.2  Ma/xa .

0.02 u Ma/KQ

000021

0.02
0.06
9.23

LILUTION

FACTOR

ASaEPEED
1.0
1.0
1.0

1.0



Recra Lab¥et - Liomville

INORGANICE ACCURACY REPORT 04/04/00

LIENT: TNU-RANFORD B$9-008 RECRA LOT #3 0003L779
ORK ORDER: 10505-001-001-3999-00

SPIXED INITIAL SFIKED DILUTION

AXPLE S1TE XD ARALYTE EMMPLE  RESULY ANOUNY RRECOV FACTOR (8FK)
EL L L - amm .Illl.l..."lllllll.l..l mAasewd SstasEd SHAEAS SAassEes | SEEEvARsEe
901 BOXFT2 Narium, Total 237 89.7 198 5.9 1.0
Chromium, Total 22.7 5.3 18.5 24.1 1.0
Mercury, Total 0.16 0.03u 0.16¢ 108.2 1.0
Lesd, Total ) . 46.4 3.1 46.2 3.7 1.0

000022



Recra LabNet - Lionville

INORGANICS FRECISIOR REPORT 04/04/90

CLIENT: TNU-HANFORD B%9-003
WORK ORDER: 10985-001-001-3$99-00

RECRA 1OT #: 0003LT7%

‘ INITIAL
SANPLE 2ITE XD ANALYTE RESULT REPLICATE RPD
ERShREE ARARGETROSAARE wWEERE =a awn
=001REF  ROXPT2 Parium, Total 59.7 58.1 2.7
Chromium, Total 5.3 5.0 s.8
Mercury, Total 0.02n 0.032v nec.
Lead, Total 3.1 T 2.m 10.2

000023

DILUTION

FACTOR (REP)

LU LD UL L L
1.0
1.0
1.0
1.0
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCVG)

Page__1 of __1

Laboratory: TRT
Casa |soa: Hosce

Sampls Number BOXUE  [BOXXJS  [BOXXKD [BOXOXE  [BOOK2 | BOOK3
JLccation c2 c2 c3 D4 D5 D6
|Remarks Duplicate

|Sampie Data 413700 4300 4300 4300 47300 43700
|Radiochemistry CROL [Rewutt _[Q [Resuit G [Rasuit [a jResunt Ja [Resuit [Q [Result ]Q Resurt Q |Resuit
|strontium ftotat) 1] 0.868 0.712 0.329 0.227 0.592 0.565}
Ueanium-233 0.1] op5s28)y 0.933)y 0.433)) 0.205 0.445 0.349
ranlum-238 0.4] oo73]w) ctoolua] corefusl oozafu | oossju | nozsfu
Urahium-238 0.4 o054l 0.700]4 0.369]J 0.354]J 0.449]J 0.448|4
IPustonium-238 0] ootsju | oo1tfu | ootofu oju | wsoe21fu | ooislu
|pitenium-239v40 01| 0544 0.435 0.060{u | 0073 0.735 £0.059
|americhum-241 ot o135jur] o12q/ur] oo22fus] oossius!l  01s3fy 0.050{J
Potasslum-40 7.56 8.03 7.51 997 12.0 9.32
‘Cobait 60 906 7.33 7.10 0.079) 0,256 8.05 0382
Caslum 137 0058 181 19.9 16.9 335 395 271
iRudium.226 0,466 0.592 0.340 0.344 0.498 0.430
|Redium-228 vlu | oa3srlu | oser 0.562 0.416/U | 0.504
[Ewropium 152 a1 287 27.9 1.60 3,46 64.2) 1.83
|Europium 154 01l am 3.28 ujul o3 aoi]l | o34
[Ewropium 158 0.08 vju uju uju uju ulu uiu
Thotium-228 0.537] 0.529 0.536 0.450 0.518 0.373
Thorium-232 uju ] oaxrfu | oser 0.592 0.416ju | 0.504
Uranium-235 (GEA) 0.1 uju uju uju uju uju uju
[Urantum-238 (GEA) 0.1 ulu Ul uju uju Uy ulu
Amaricium-241 (GEA) 0.1 uju ulu uju Uiy uju - ulu




BH]1 Sample Management
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O Quick Tum / Priority Data 0 Final Data Package
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wee TRANGMISSION RESULT REPORT sesessessersrosssess (MAY 23 B0  B7F L7AM Jersmessorsersivsrs

BHI S&D MANAGEMENT S@S 372 9487
(AUTQ) sersersrrsssssrnnees

THE fCLLCMING FILE(S) ERASED
FILE FILE TYPE OPTION

TEL NO. PAGE RESULT
@32 MEMORY TX

140873450417 22 oK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY  3) NO ANSWER 43 NO FRCSIMILE CONNECTION

-

L] N
v BHI Sample Management
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» .
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Duncan, Jeahette M

From: Weiss, Richard L

Sent: Wednesday, May 17, 2000 11:23 AM

To: Duncan, Jeanette M

Subject: Validation Review for HO806 and H0790 Validation Packages
Jeanette,

SDG HO790 Rad and Metais - No comments.

SDG HOB06 Rad and Metals - No comments,

Rich Weiss



Duncan, Jeanette M

Ffom: lvey, Lyle E

Sent: Monday, May 22, 2000 8:37 AM
To: Duncan, Jeanette M

Subject: 100-D-52 Validation Package
Jeanette,

I've reviewed the 100-D-52 validation package and it seems OK to me. Please let me know when we sent the review
comments back to the validator {so | can update my schedule).

Thanks,

Lyle E. lvey -
372-9680



. 1. Date 2. Review No.
Review Comment Record (RCR)
05/19/00 QA-0028
3. Project 4, Page
100-D Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number ,
SDG No. H0790 Claude Stacey Quality Program 372-9208
100-D Ful| Protocol,
Waste Sites 100D-52
17.  Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
. Author/Originator Author/Originator
12. 13. Comment{s)¥Discrepancy(s) (Provide technical justification for the 14,
Item | comment and detailed recommendation of the action required to correct/ Held 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status

1 Radiochemistry: OK - No Comments

[norganic: OK

Wl ha |w]w




